Abstract. We have seen a case of "diabetic non-ketotic hyperosmolar coma" with ketosis. An 84-year-old man was brought into the hospital in a deeply comatous and dehydrated state. The initial blood glucose level was 1252mg/dl with plasma osmolarity of 435 mOsm/l, but no ketonuria was detected by the nitroprusside method (Ketostix). However, the plasma 3-hydroxybutyrate (3-OHBA) level was 5 mM in a newly developed bedside film test. The serum ketone bodies were later found to be 5.56 and 0.82 mmol/l for 3-OHBA and acetoacetate (AcAc), respectively. A marked increase in glucagon, cortisol and ADH with renal dysfunction (creatinine 5.0 mg/dl) were noted. An abnormal electrocardiogram, occular convergence and chorea like movement disappeared after correction of metabolic disturbances. The moderate level of IRI (14 p J/ml) on admission and a good response to glucagon 2 months after admission also indicate that the present case is a typical hyperosmolar non-ketotic coma. Because of a preferential increase in 3-OHBA, ketonuria seemed to be absent in the regular nitroprusside test. Marked dehydration is thought to cause renal dysfunction, and the increase in ADH may have helped to prevent further aggravation of ketoacidosis. We propose to change the term hyperosmolar non-ketotic coma (HNC) to diabetic hyperosmolar coma (DHC), because sometimes patients with hyperosmolar non-ketotic diabetic coma are ketotic, as seen in the present case. Determination of 3-OHBA or individual ketone bodies in blood is important and essential for the differential diagnosis of diabetic coma. The diagnosis of either ketoacidotic or hyperosmolar coma should be made depending on the major expression of ketoacidosis or hyperglycemic hyperosmolarity.
THE
HYPERGLYCEMIC hyperosmolar nonketotic coma is characterized by severe hyperglycemia, hyperosmolarity and dehydration in the absence of ketoacidosis [1] [2] [3] [4] [5] [6] [7] . But recently we have seen a case of hyperglycemic hyperosmolar coma with significant ketosis and acidosis. The clinical background and features of ketoacidosis and hyperosmolar nonketotic coma are quite different. The former is characterized by acute onset in insulin dependent diabetes mellitus (IDDM) in young patients and proceeds to permanent diabetes after a remission period. The latter occurs in aged non-insulin dependent diabetes mellitus (NIDDM) patients with frequent association of reversible renal dysfunction and usually pancreatic beta cell function is maintained. In the present case, in spite of the presence of ketoacidosis, the overall clinical features were regarded as those of 
Subject and Clinical Course
An 84-year-old man was brought into our clinic in an obtunded state. A diagnosis of diabetes mellitus had been made at the age of 59. He had been treated with diet alone or on occasion with oral hypoglycemic agents. He had experienced polydipsia and polyuria 2 weeks before. On week prior to admission he could not eat enough because of soreness around the month due to stomatitis. About three days before admission, he had been drowsy, and in the morning of admission he was found in a confused state in bed, difficult to arouse, and became unconscious by the time of his admission.
He was slightly overweight (Height; 145.5cm, Body Weight; 48.5 kg) and respiration was deep with a rate of 20/min, but no acetone odor was noted. The systolic blood pressure was low (60 mmHg), and the heart rate was 72 per min. The skin turgor had markedly decreased. The neck veins were not visible. There was a grade I precordial systolic murmur. The lung sound was clear. There was conjugate deviation of the eye to the right. Ankle reflex was absent, and pain sensation in the lower extremities was markedly decreased, indicating the presence of diabetic neuropathy.
Laboratory Findings (Table 1) The following values were abnormally increased: hematocrit 58.9%, white blood cell count 2280/mm3, blood glucose 1252 mg/dl, BUN 175 mg/dl and serum creatinine 5.0 mg/dl. Electrolyte values, sodium (143 mEq/l) and chloride (93 mEq/l) were normal, but an increase in potassium (7.4 mEq) and a decrease in bicarbonate (11.7 mEq/l) were noted. The arterial blood pH was 7.25, PCO2 was 27.6 mmHg with a base excess of after admission. An inverted T wave in the ECG observed on admission and which became prominent during the initial fluid and insulin therapy subsequently normalized during a course of metabolic correction.
In addition, chorea-like movements in the right leg which were induced during hyperosmolar coma disappeared during tiapride administration days 40-50. MRI of the brain exhibited multiple cerebral infarction. Insulin sensitivity for glucose utilization assessed by the SSPG (steady state plasma glucose) method was normal (106mg/dl, Fig.3 ). Plasma levels of ketone bodies were well suppressed 2 h after the insulin infusion, indicating normal insulin sensitivity in adipose tissue as well as in the liver. The effect of the combined intravenous glucagon (1 mg) and glucose on insulin secretion was normal during the 50 day period of the admission.
Discussion
The diabetic "non-ketotic" hyperosmolar coma often observed in patients with NIDDM has been characterized by extreme hyperosmolar hyperglycemia without ketoacidosis. As a result of the marked degree of hyperglycemia and glycosuria, patients became severely dehydrated with a great loss of glucose, sodium and water in urine. The progressing dehydration leads to deteriorated renal function, reducing the capacity of the kidney to excrete glucose and further aggravating the hyperglycemic state. The reason for the absence of significant ketosis in this syndrome has been speculated by many investigators. Joffe and associates suggested that the lack of ketosis may be explained by the metabolism of incoming free fatty acid along non-ketogenic pathways (esterification) in the liver [8] . Gerich et al. reported that dehydration and hyperosmolarity themselves suppress lipolysis, thus contributing to the non-ketotic [18, 19] . An increase in 3-OHBA is possibly a rather common propose that the term "hyperosmolar nonketotic coma (HNC)" should be changed to "diabetic hyperosmolar coma (DHC)".
